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Abstract 

Background: Prenatal posttraumatic stress disorder (PTSD) is a significant complication of pregnancy linked to 
increased risk of adverse perinatal outcomes. Although 1 in 5 pregnant trauma-exposed individuals have PTSD, most 
PTSD treatment trials exclude participants who are pregnant, and none focus on treatment specifically during preg-
nancy. Moreover, access to mental health treatment is particularly challenging in low-resource settings with high rates 
of trauma. This study examined implementation of Narrative Exposure Therapy (NET), a short-term evidence-based 
PTSD treatment, in an urban prenatal care setting. Partial telehealth delivery was used to increase accessibility. Study 
aims were to examine (a) feasibility, (b) acceptability, and (c) case-based treatment outcomes associated with NET 
participation.

Method: Eight pregnant participants (median age = 27, median gestational week in pregnancy = 22.5) received up 
to six sessions of NET with partial telehealth delivery. PTSD and depression symptoms were assessed at pre-treatment 
intake (T1), at each session (T2), and 1-week post-treatment (T3). A multiple case study approach was used to exam-
ine recruitment and engagement, retention, treatment completion, treatment barriers, use of telehealth, participants’ 
experiences of treatment, and PTSD and depression symptoms.

Results: Nine of the 16 participants (56%) who were invited to participate engaged in treatment, and one dropped 
out after the first session. Eight participants completed the minimum “dose” of 4 NET sessions (N = 8/9, 89%). Seven 
participants gave the highest ratings of treatment acceptability. The most frequently reported barriers to treatment 
were competing priorities of work and caring for other children. Pre-post treatment symptom measures revealed clini-
cally meaningful change in PTSD severity for nearly all participants (7/8, 88%).

Conclusions: Results suggest that a brief exposure therapy PTSD treatment can be successfully implemented during 
pregnancy, suggesting promising results for conducting a larger-scale investigation.
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Approximately 1 in 5 trauma-exposed individuals world-
wide suffer from clinically significant symptoms of post-
traumatic stress disorder (PTSD) during pregnancy [1]. 
Although we lack data demonstrating causality, pregnant 
individuals with PTSD are at increased risk of adverse 
perinatal outcomes, including preterm birth, low birth-
weight, obstetrical complications, and postpartum mood 
and anxiety disorders [2–5]. Interventions designed to 
reduce PTSD symptoms during pregnancy are extremely 
limited [6]. We are aware of only three psychological 
intervention studies that included prenatal PTSD symp-
toms as a clinical outcome. [7–10]. These intervention 
studies were acceptable to participants, feasible, and 
associated with improved perinatal outcomes [7–12]. 
However, these interventions are not intended specifi-
cally for the treatment of PTSD diagnosis, instead focus-
ing on psychoeducation. Unfortunately, most treatment 
trials for PTSD exclude participants who are pregnant, 
and none specifically focus on this developmental period 
of heightened risk. The purpose of this feasibility and 
case series analysis is to report results of a short-term 
behavioral treatment for PTSD using Narrative Exposure 
Therapy (NET) for individuals who are currently preg-
nant [13].

The evidence for behavioral treatments for PTSD, 
including the gold standard exposure therapy (e.g. Pro-
longed Exposure (PE)) [14], is based on studies in which 
pregnancy is a criterion for exclusion [15]. As a result, 
PTSD in pregnancy is largely unassessed and remains 
untreated. This leads to a greater symptom burden for 
trauma-exposed pregnant individuals at a critical devel-
opmental juncture as well as additional, associated 
medical and psychological risk of pregnancy complica-
tions and poor postpartum outcomes associated with 
PTSD [16, 17]. If causal, disparities in exposure to trau-
matic stress may be linked to the stark racial disparities 
in maternal and infant morbidity and mortality [18, 19]. 
People of color living in low-resource communities are 
at increased risk of trauma both in childhood and adult-
hood, [20–22], are disproportionately affected by PTSD 
in pregnancy, and are less likely to receive mental health 
treatment compared to white populations [18, 23]. The 
absence of evidence-based clinical recommendations 
for the management and treatment of traumatic stress 
almost certainly has a differential, negative impact and 
likely contributes to racial/ethnic disparities in perina-
tal health. Our aim is to begin to build an evidence base 
for PTSD treatment for pregnant populations in general, 

while focusing on communities of color in particular. We 
examined the feasibility, acceptability, and treatment out-
comes of a brief exposure therapy among eight pregnant 
participants who met criteria for PTSD.

Narrative Exposure Therapy (NET) [13] is an evidence-
based PTSD treatment that uses a life-span approach to 
chronologize and contextualize formative life events in 
the treatment of cumulative or complex trauma, such 
as childhood abuse and intimate partner violence. NET 
is a manualized, short-term trauma therapy (4 to 12 ses-
sions) that integrates exposure and testimony therapy to 
reconstruct an individual’s autobiographical memories of 
traumatic events [24]. NET is effective in reducing PTSD 
symptoms in as few as four sessions [25], a time commit-
ment that is less than for other evidence-based PTSD 
treatments. Therefore, NET may be a particularly prom-
ising treatment to reduce PTSD symptoms in pregnant 
individuals with multiple lifetime exposures to traumatic 
events and currently undergoing a significant life change. 
Additionally, NET has no literacy requirement and has 
been found to be feasible and effective cross-culturally 
and in low-resource settings, including war zones, refu-
gee camps, and other trauma-exposed communities [26, 
27].

NET’s basis in testimony therapy is culturally rel-
evant and acceptable among diverse non-white cultural 
groups [28–30]. Testimony therapy offers the opportu-
nity to view the individual’s life story in the context of 
the greater community, an element particularly valued 
in African-American culture [31]. Ritualized in Black 
church traditions, testimony “allows Black people to find 
their healing by reconnecting with the deepest pain, as 
well as the deepest joy, that defines the personal and col-
lective Black experience” [31, pg.9]. NET’s utilization of 
testimony has demonstrated efficacy across diverse cul-
tures and geographies in more than 12 randomized con-
trolled trials internationally, regardless of traumatic event 
type and severity [24, 32].

Taken together, these observations offer a strong case 
for investigating NET as a treatment for PTSD during 
pregnancy [33, 34] in a prenatal care setting in which col-
laboration with perinatal healthcare providers is facili-
tated through a shared electronic medical record and 
co-located behavioral health services. Situated within an 
academic medical center, our clinical setting primarily 
serves low-income, pregnant patients from the surround-
ing urban communities, most of whom (> 70%) iden-
tify as Black or Hispanic/Latina. To increase treatment 
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accessibility and retention while navigating the known 
barriers to mental health treatment affecting this popu-
lation, the current study delivered NET partially via tel-
ehealth. Telehealth provides a safe and effective medium 
for conducting exposure therapy [39] and increases the 
likelihood of completing treatment amidst treatment bar-
riers (e.g., cost, transportation, time, etc.) without sacri-
ficing treatment efficacy [35–39].

The current, open pilot study was designed to inves-
tigate the following aims: (1) feasibility, (2) accept-
ability, and (3) treatment outcomes associated with 
receiving brief NET (up to six sessions) with partial tel-
ehealth delivery (i.e., telehealth offered for the last two 
sessions). To determine feasibility, we evaluated: (a) the 
proportion of pregnant patients who met eligibility crite-
ria that engaged in treatment, (b) the proportion of par-
ticipants who received the minimum dose of NET, and 
(c) barriers to treatment retention. To determine accept-
ability, we utilized (a) a quantitative analysis of NET 
acceptability measures and (b) qualitative feedback from 
participants. To determine if NET participation is asso-
ciated with clinically-meaningful reductions in symp-
toms, we assess pre-post treatment symptom changes for 
both depressive and PTSD symptoms, given the frequent 
comorbidity of PTSD and depression [40].

Methods
Design
We conducted an open pilot feasibility study offer-
ing NET to pregnant patients who were in the second 
trimester of pregnancy in an urban academic medical 
center in the Midwestern United States. Using a multi-
ple case study approach, each individual participant’s 
data was examined utilizing different data sources to 
capture information on recruitment and engagement, 
retention, treatment completion, barriers to completing 
the sessions, use of telehealth, qualitative evaluations of 
NET, and self-reported PTSD and depression symptoms. 
In this paper, we describe data collected at a pre-treat-
ment intake session (T1) and at a 1-week post-treatment 
assessment (T3), as well as symptom monitoring at each 
session (T2).

Participants
Participants in this case series analysis were eight preg-
nant patients who received at least 4 sessions of NET 
(See Fig. 1). The median age was 27 years (range 19–35). 
Participants described their race as Black (n = 3), Asian 
(n = 1), or white (n = 1) and three participants described 
their ethnicity as Hispanic. Five participants described 
their gender identity as female (data were missing for 
3 participants). These three participants volunteered 
using she/her pronouns during the course of treatment, 

however. Six participants reported previous pregnancies 
and births. Four participants reported traumas related 
to prior pregnancies, including one who experienced a 
traumatic childbirth, two who experienced miscarriage 
(i.e., loss of pregnancy before 20 gestational weeks), and 
one who experienced both a neonatal death of twins born 
at 27 gestational weeks and later a stillbirth/fetal death 
(i.e., after 20 gestational weeks). The median number of 
children was 2 (range 1–2). Five of the participants were 
either married or living with a partner. Three participants 
had received counseling or psychotherapy in the past and 
one participant had a counselor whom she saw monthly 
for supportive counseling. All participants had a probable 
diagnosis of PTSD, as indicated by a lifetime history of 
at least one traumatic event on the Life Events Checklist 
and a score of 33 or higher on the PTSD Checklist for 
DSM-5 (PCL-5) [41].

Procedures
Eligibility criteria
We used a purposive sampling approach to reach our 
target group: Adults in their first or second trimesters 
of pregnancy (before 28 gestational weeks) who met 
criteria for a probable diagnosis of PTSD based on tel-
ephone interview. Pregnant patients who were at more 
than 28 weeks gestation were excluded to minimize the 
likelihood that NET sessions would not be completed 
if birth occurred early. Inclusion criteria were (a) age 
18 years or older, (b) proficient in English; (c) history of 
a DSM-5 Criterion-A trauma at least 3 months prior to 
the current pregnancy; (d) PCL-5 score ≥ 33. Potential 
participants were excluded on the basis of the following: 
(a) > 28  weeks pregnant at time of eligibility interview; 
(b) current involvement of the legal system related to the 
trauma; (c) lifetime history of psychotic or manic symp-
toms; (d) significant cognitive impairment or intellectual 
disability; (e) current participation in trauma-focused 
psychotherapy; (f ) an unstable dose of psychiatric medi-
cations (medications must be stable for a period of at 
least 6 weeks); (g) current significant suicidal ideation; or 
(h) current severe dissociative symptoms.

Recruitment
We recruited participants between the months of May–
October 2019 from prenatal clinics in an academic 
medical center in which approximately 75% of patients 
receive Medicaid and/or public assistance. The major-
ity of this patient population resides in the surround-
ing urban community with a demographic of ≥ 50% 
Black/African-American and 35% Hispanic/Latinx. The 
largest of the obstetric clinics serves more than 1200 
pregnant patients annually. We received potential par-
ticipant referrals to the study one of three ways. First, 
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one of the obstetrics clinics routinely screened for 
PTSD by asking patients to complete the 2-item PTSD 
Symptom Checklist (PCL-2) [42] at their first prenatal 
appointment. Providers offered those who endorsed 
probable symptoms of PTSD (PCL-2 ≥ 4) information 

about the study and an invitation to complete an eli-
gibility interview. Second, prenatal care providers in 
other obstetric clinics at the medical center or within 
its affiliated community-based sites serving pregnant 
and parenting individuals introduced the study. Third, 

188 = Total Number PCL-
2 collected from prenatal 

clinic

51 Attempted to contact 
for eligibility screening

n=27
13 could not be reached
14 declined screening

24 Completed 
Eligibility Screening

8 Not eligible
-no trauma hx
-no longer pregnant
-<PCL-5 cutoff 33

16 Met Eligibility 
Criteria

n= 7
6 no show to baseline
1 could not reach to 
schedule 
0 declined9 Enrolled

1 drop out completed 0 
sessions

8 completed 4 
sessions of NET

8 Completed 1-week 
post-tx assessment 

0 still pregnant 

8 Completed PP 
assessments 

9 = Total Number of Other 
Referrals (specialty behavioral 

health/obstetric clinics) 

42 = PCL2 >or 
equal to 4 

146 = PCL2 < 4, 
negative screens

Fig. 1 Participant Flow (CONSORT) Diagram



Page 5 of 18Stevens et al. BMC Psychol           (2020) 8:130  

pregnant patients were recruited to the study if they 
were referred to the medical center’s specialty psycho-
therapy clinic for treatment of perinatal mood, anxiety, 
or trauma-related disorders. The clinic’s intake coor-
dinator informed potentially qualifying patients about 
the study, and the study coordinator contacted inter-
ested patients to complete the eligibility interview.

Trained research assistants (study staff) conducted the 
30-min eligibility interviews by telephone to determine 
whether interested patients met criteria for inclusion 
in the study. Research assistants were not involved with 
conducting the NET treatment. During the eligibility tel-
ephone interview, a probable PTSD diagnosis was deter-
mined using the Life Events Checklist (LEC) to assess 
history of at least one Criterion A traumatic event and 
PCL-5 score ≥ 33, along with meeting other inclusion 
and exclusion criteria. NET was offered to all participants 
based on the results of their eligibility interview, regard-
less of whether their PCL-5 symptom scores changed 
or improved by the initial intake session. All study pro-
cedures were approved by the University’s Institutional 
Review Board.

Treatment setting
All NET sessions, excluding the telehealth sessions, were 
conducted within an outpatient psychotherapy clinic 
located within the medical center, co-located with the 
prenatal clinics where participants were recruited. The 
clinic is staffed and supervised by licensed clinical psy-
chologists and in direct consultation with psychiatrists 
and psychiatric nurse practitioners for psychiatric medi-
cation needs and assessment of acute crises. Prior to 
completion of NET sessions, therapists assessed partici-
pants’ needs and desire for ongoing counseling, psycho-
therapy, or psychiatric care services. Participants desiring 
referral to a clinic therapist following completion of NET 
received referrals and were encouraged to pursue treat-
ment while remaining in the study. Therapists maintained 
care of their individual participants by reviewing their 
follow up assessments and addressing psychosocial issues 
on an as-needed basis through one-month postpartum.

Conducting the treatment
Following determination of study eligibility, each par-
ticipant met with a trained therapist to complete the 
informed consent process, and individual treatment 
began immediately thereafter. Participants remained 
paired with the same therapist throughout treatment 
to ensure continuity of care. The intake session lasted 
approximately 2  h and each subsequent session lasted 
between 90 and 120 min. Sessions were scheduled during 
extended business hours between 8am and 7 pm Monday 
through Friday. Data were collected at the initial intake 

session (T1), before each of the NET treatment sessions 
(T2), and one week following completion of the final NET 
session (T3). Additional follow up assessments were con-
ducted one month after the final NET session and again 
one month following the birth; however this paper will 
report only on data from pre-treatment (T1) to immedi-
ately post-treatment (T3).

At intake (T1), therapists conducted the informed con-
sent process and a history of lifetime traumatic events 
at T1, which was used as the basis for the lifeline exer-
cise and NET exposures. Participants also provided 
demographic information including age, race, ethnicity, 
employment status, education, and marital status. Soci-
odemographic barriers to engagement, current medica-
tions, medical and obstetrical history, full mental health 
treatment history, depressive symptoms, PTSD symp-
toms, and pre-treatment expectations were also assessed. 
Before each NET treatment session (T2), participants 
completed measures of PTSD and depression symp-
toms. One week following treatment completion (T3), 
participants completed measures of PTSD and depres-
sion symptoms, treatment evaluation, and acceptability 
of NET via electronic data self-report. Table  1 summa-
rizes session objectives and activities as well as measures 
administered at each time point.

NET treatment
NET comprises four distinct parts: (1) assessment of life-
time trauma history and PTSD symptoms and diagnosis, 
(2) psychoeducation about trauma and PTSD, (3) lay-
ing the lifeline (using symbolic materials to chronologi-
cally represent traumatic events), (4) exposure sessions 
(constructing the trauma narrative of each event in the 
context of the life course). After laying the lifeline, the 
participant and therapist decide on the traumatic events 
(stones) and significant positive events (flowers) to focus 
on in subsequent exposure sessions. Once exposure ses-
sions begin, the therapist and participant can also review 
multiple traumatic events in a single session. After each 
session the therapist transcribes a written narrative of the 
exposure and reads it aloud at the start of the next ses-
sion to correct any errors or missing components. Par-
ticipants receive copies of the narrative at the conclusion 
of treatment.

During exposure sessions, participants chronologically 
narrate the significant events of their life story. They are 
asked to describe traumatic events in detail and to slow 
the narration at the “hotspots,” or moments in which the 
fear response peaks. The therapist encourages the par-
ticipant to reexperience the event while simultaneously 
maintaining the connection to the “here and now.” This 
combination supports the temporal anchoring of the 
trauma memory in the past and is critical to conducting 
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exposure therapy effectively [13]. The goal is to recon-
struct disorganized and fragmented autobiographical 
memory of traumatic events, integrating the cognitive, 
emotional and somatic information (e.g., heart rate, res-
piratory rate) about the traumas with the declarative 
knowledge about event place and time into a coherent 
narration.

Study treatment team & supervision
The NET treatment team consisted of four therapists: 
One licensed clinical psychologist who also served as 
the study director and primary clinical supervisor, two 
psychology postdoctoral fellows, and one licensed clini-
cal professional counselor. All therapists completed the 
same NET training (12-h training course) in March 2019 
conducted by a qualified NET trainer. Therapists were 
supervised throughout treatment via individual supervi-
sion with the NET trainer and group supervision with the 
entire study team. The NET trainer reviewed transcripts 
of the session narratives to ensure necessary compo-
nents of the exposure were elicited from the session (i.e., 
sensory, cognition, emotion, body cues associated with 
the “hotspot”) and reviewed audio recorded sessions to 
ensure the exposure was conducted consistent with the 
manual format (i.e., slowing down narration at the “hot-
spot,” maintaining connection in the “here and now”). 
Group supervision was also used to practice role-play 

demonstrations of exposures, to review one another’s 
transcribed narratives, and to problem solve challenging 
clinical topics, such as helping participants recognize and 
navigate avoidance and symptoms of dissociation.

Session length
Following the initial intake session, each therapist-partic-
ipant dyad collaborated to schedule the subsequent ses-
sions per the proposed weekly schedule of four in-person 
clinic sessions followed by two telehealth sessions. The 
telehealth sessions occurred later in the protocol so that 
that intake and initial exposures sessions could be com-
pleted in person to assess safety risk factors and establish 
rapport. In prior NET research, the minimum treatment 
dose to achieve clinical benefit was considered four ses-
sions [43, 44]. The number of sessions was thereby set 
a priori at six in order to balance the need for adequate 
treatment, increase the likelihood of treatment comple-
tion prior to the birth and reduce treatment burden for 
individuals already facing the challenge of the increased 
appointments and procedures associated with routine 
prenatal care.

Telehealth NET sessions
The final two NET sessions were delivered via tele-
health to all participants. Partial telehealth delivery was 
included in the protocol to increase accessibility and 

Table 1 Summary of study activities, objectives, and structure

Note: 1-Week Post-Tx = one week after last treatment session; PCL-5 = PTSD Symptom Checklist for DSM-5; C-SSRS = Columbia–Suicide Severity Rating Scale; 
CAPS-5 = Clinician-Administered PTSD Scale for DSM–5, dissociative items only; Pre-Tx Expectations = pre-treatment expectations; LEC = Life Events Checklist for 
DSM-5; EPDS = Edinburgh Postnatal Depression Scale; NAQ = NET Acceptability Questionnaire

Time point Measures Session objectives and activities Platform

Eligibility Screening Form
PCL-5
C-SSRS
CAPS-5 (Dissociation)

Determine individual’s eligibility for study Structured Interview

Session 1 Demographics
Pre-Tx Expectations
PCL-5 + LEC
EPDS

Psychoeducation of trauma and PTSD
Laying out the Lifeline of significant life events
“stones” = traumas
“candles” = losses/grief
“flowers” = positive events
“sticks” = harm caused to others

In-person

Session 2 PCL-5
EPDS

First exposure session In-person

Sessions 3–4 PCL-5
EPDS

Subsequent exposure sessions In-person

Session 5 PCL-5
EPDS

Final exposure session Telehealth

Session 6 PCL-5
EPDS

Final reading of the full trauma narrative Telehealth

1-Week Post-Tx PCL-5
EPDS
Participant Satisfaction
NAQ

Assessment of psychopathology symptoms and treat-
ment evaluation

Self-report Questionnaire
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retention in treatment and decrease barriers to care that 
can accompany in-person visits (e.g. transportation, 
childcare, etc.). We used a Health Insurance Portability 
and Accountability Act (HIPAA) compliant video-based 
telehealth platform, Vidyo [45], which can be accessed via 
mobile device using a free application (VidyoConnect) or 
on a tablet, laptop, or desktop computer. In cases of lack 
of access to a device or the internet, participants were 
informed that a smartphone with a prepaid 6-month data 
plan would be provided to them at no cost. The Vidyo 
platform allows for both the provider and patient to see, 
hear and speak one another through an encrypted video-
based platform and for participants to receive treatment 
in a private location of their own choosing (usually in the 
home). Telehealth sessions are also conducted on week-
days during extended business hours while the therapist 
is in clinic to ensure access to clinic resources and direct 
supervision with the study director as needed.

Data collection
During treatment (T2), therapists record session pro-
gress notes in a structured form created for the study. 
The progress note structure ensures consistency in 
reporting and focused on giving a detailed account of 
the content, structure, and process of each NET session. 
Therapists record each session’s date and time, partici-
pants’ gestational age in weeks, and any medical com-
plications of pregnancy. The treatment process includes 
participants’ level of engagement, barriers or stressors, 
focus of the session (i.e., lifeline, stone or flower expo-
sures), participants’ response (i.e., change in distress), 
and a brief mental status examination including suicidal 
ideation. Decisions to alter or stop study procedures are 
also noted. Progress notes are kept in secure electronic 
files and are not entered into the participants’ electronic 
medical records. However, care coordination notes are 
recorded in the medical record to ensure continuity of 
care where appropriate. At T3, participants complete 
PTSD and depression symptom measures, as well as 
treatment satisfaction and acceptability measures. Addi-
tionally at T3, participants are asked what they liked and 
what they would change in a free-response format.

Study data are collected and managed using REDCap 
electronic data capture tools hosted at Rush [46, 47]. 
REDCap (Research Electronic Data Capture) is a secure, 
web-based software platform designed to support data 
capture for research studies, providing (1) an intuitive 
interface for validated data capture; (2) audit trails for 
tracking data manipulation and export procedures; (3) 
automated export procedures for seamless data down-
loads to common statistical packages; and (4) procedures 
for data integration and interoperability with external 
sources.

Measures
Eligibility screening form This study-specific form 
determines eligibility based on inclusion and criteria. 
Participants are asked about exposure to traumatic 
events, PTSD symptoms, current legal issues, preg-
nancy, complications, history of mania or psychosis, 
cognitive status, current and past mental health treat-
ment, and psychiatric hospitalizations.

Suicide risk The Columbia–Suicide Severity Rating 
Scale (C-SSRS) is a clinician-administered interview 
that assesses suicidal ideation and suicidal behavior 
over the lifetime and within the last month [48]. This 
measure is a brief, thorough assessment of suicidal risk 
that has been found to be reliable and valid across pop-
ulations [48, 49], including in pregnant and postpartum 
populations [50].

Dissociation The Clinician-Administered PTSD Scale 
for DSM–5 (CAPS-5) is the gold standard clinician-
administered structured diagnostic interview for PTSD 
[51]. This measure has been extensively validated, includ-
ing in minority samples [52] and determining the preva-
lence of PTSD symptoms in prenatal women [53]. Only 
the last two items from this measure were used to screen 
for dissociative symptoms.

Demographics This study-specific form assessed: age, 
relationship status, highest educational level, race, eth-
nicity, employment status, income, economic sufficiency, 
number of dependent children, common health prob-
lems, physical activity, and medications.

Pre-treatment expectations A study-specific 8-item 
measure was utilized to assess pre-treatment expecta-
tions. Qualitative items assessed interest in and con-
cerns about treatment. Participants were asked to rate 
how much they agree with the following statements on a 
scale of 0 (completely disagree) to 10 (completely agree): 
beliefs in ability to heal from trauma, to heal from PTSD, 
for PTSD treatment to be successful, to improve in 
trauma symptoms, and to improve in trauma symptoms 
by the end of therapy.

PTSD symptoms The Posttraumatic Stress Disorder 
Checklist for DSM-5 (PCL-5) is a 20-item measure that 
assesses the presence of a Criterion A index trauma and 
all the clusters of symptoms consistent with a diagno-
sis of PTSD in the DSM-5 [41]. Symptoms are assessed 
with a 5-point Likert scale (0 = Not at all, 4 = Extremely). 
Higher scores indicate increased severity of PTSD symp-
toms. The Life Events Checklist (LEC-5) is a 17-item 
checklist is an additional component of the PCL-5 that 
assesses a range of potentially traumatic events that a 
participant may have experienced in their lifetime, which 
was used in conjunction with the PCL-5 at baseline. The 
PCL-5 and LEC component have shown good reliability 
and validity in pregnant samples [54, 55].
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Depressive symptoms The Edinburgh Postnatal Depres-
sion Scale (EPDS) is one of the most well-validated 
assessments of the severity of perinatal depressive symp-
toms [56, 57]. The 10-item self-report measure assesses 
common symptoms of perinatal depression (sleep, appe-
tite, feelings of guilt, depressed mood) using a 4-point 
Likert scale (0 = Not at all/Never, 4 = Yes, Most of the 
Time). Higher scores indicate increased severity of 
depressive symptoms.

Participant satisfaction Participants also completed a 
5-item study-specific measure of how much benefit they 
derived from the treatment, the extent to which they 
still use their skills, the amount of behavior change post-
treatment, and what they liked/disliked about the pro-
gram. All items were summed and averaged.

Acceptability The NET Acceptability and Feasibility 
Questionnaire (NAQ) is a 10-item adapted measure of 
participant feedback regarding acceptability and feasibil-
ity of NET [58]. A 5-point scale (1 = ‘I don’t agree at all’ 
to 5 = ‘I totally agree’) is used to describe agreement with 
statements about NET (e.g. “I think NET is useful”, “I feel 
safe discussing traumatic events”). This questionnaire 
was piloted in focus groups for pregnant trauma-exposed 
adolescents and their partners’ attitudes about NET and 
was used with permission from the author [33].

Data analysis
Feasibility To be feasible, pregnant participants must be 
able to engage in treatment and complete a minimum 
number of treatment sessions. We examine the engage-
ment rate, defined as those meeting eligibility criteria 
attending at least the initial intake session and complet-
ing the informed consent process, as well as the retention 
rate, defined as those who provided informed consent 
completing at least four NET sessions. Analysis consists 
of examining the proportions of both engagement and 
retention.

Additionally, we examine barriers to retention in treat-
ment qualitatively by extracting information from thera-
pists’ session records regarding factors that interfered 
with participants’ attendance at sessions, reasons for can-
cellation or rescheduling sessions, as well as factors that 
affected participants’ engagement in the session itself. 
Finally, participants’ gestational age in weeks is recorded 
and tracked at each session and assessment time point to 
examine the timing in pregnancy of when participants 
engaged in treatment and how long it took to complete 
treatment relative to the proposed 6-week treatment 
model.

Acceptability To be considered acceptable as a treat-
ment, participants had to report pre-treatment that they 
had some belief that overcoming PTSD is both impor-
tant and possible. Participants also answer qualitative 

questions assessing reasons for and concerns about par-
ticipating in NET. Additionally, participants report post-
treatment if the treatment they received is acceptable, if 
they understand how it works, and if they believe NET 
helped reduce their distress. To meet those benchmarks, 
we examine participant response measures of treatment 
expectations (T1) and NET acceptability (T3). For treat-
ment expectations, we calculate the number of partici-
pants that endorse a 50% or higher chance of success in 
recovery and treatment on a 3-item study-specific ques-
tionnaire. To determine acceptability post-treatment, 
participants are asked how much they agreed with vari-
ous statements about the usefulness, safety, and struc-
ture of NET. All items are summed and averaged, with a 
mean score of 3 or higher out of 5 considered acceptable. 
Additionally, participant responses to open-ended ques-
tions before starting and at the conclusion of treatment 
are collected and analyzed qualitatively reviewing raw 
responses case by case to determine whether participants 
viewed treatment as generally favorable.

Preliminary treatment outcomes To determine treat-
ment outcomes, we calculated changes in PTSD and 
depression symptom scores from T1 to T3 for each par-
ticipant. A 10-point reduction on the PCL-5 is consid-
ered the minimum reduction in severity of symptoms to 
constitute a clinically meaningful improvement [59–61]. 
A 4-point reduction on the EPDS indicates clinically 
meaningful reduction in depression symptoms [62].

Ethics
The project was reviewed and approved by the medical 
center’s Institutional Review Board. Participants pro-
vided written, informed consent before completing the 
initial intake session. Study staff explained the study 
procedures, risks, benefits, and alternatives to patients, 
emphasizing that participation has no impact on their 
medical care. Participants were informed they could 
withdraw at any time and receive referrals for mental 
health treatment without penalty. Participants were also 
compensated for their time completing study measures 
as well as their travel and any parking expenses incurred 
with up to $140 in Target gift cards.

Trustworthiness
All study therapists were either licensed clinical psy-
chologists, clinical psychology PhD trainees, or Master’s 
level clinicians who completed a 12-h onsite NET train-
ing course with an expert trainer. The trainer continued 
to provide remote supervision for all cases reported in 
this paper. All researchers conducting this study had a 
background in the treatment of PTSD, including exper-
tise in addressing sensitive clinical issues and mental 
health crisis management. The psychotherapy clinic 
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where the study was conducted has a long-standing col-
laborative relationship with the department of obstetrics 
and gynecology. The study director (who also served as a 
study therapist) holds a joint faculty appointment in the 
department of obstetrics and gynecology.

Telehealth procedures using the Vidyo platform were 
informed by HIPAA, State and Federal guidelines. Vidyo 
maintains an information security governance policy 
that controls the confidentiality, integrity and availabil-
ity of information handling, and includes a framework 
that prevents the misuse of information. As tele-ser-
vices allow participants to log into a session from both 
secure private networks and unsecure public networks, 
the Vidyo platform protects again unauthorized access, 
third party hacking and voyeurism using encrypted token 
technology and transport layer security (TLS) certificate 
support. Vidyo has ensured appropriate technical protec-
tions are in place, in accordance with State and Federal 
guidelines, to detect, and as much as reasonably possible 
prevent, breach of confidentiality threats.

Results
Over the six-month recruitment period, 208 pregnant 
patients completed the routine prenatal clinic screen-
ing for PTSD symptoms using the PCL-2, of which 41 
screened positive (See Fig.  1 for participant flow dia-
gram). Additionally, six patients were referred directly 
to the study by their prenatal care providers and four 
were referred once they had contacted the specialty 
psychotherapy clinic for treatment of perinatal distress. 
Together, referrals to the study totaled 51 pregnant 
patients. Of these, 24 completed the eligibility interview 
via telephone, 16 met criteria for inclusion, nine com-
pleted the informed consent process, and eight com-
pleted the full initial intake session and at least part of 
the NET treatment sessions. One participant termi-
nated treatment prior to completing the intake session. 
Seven met eligibility criteria but did not attend the ini-
tial intake and informed consent session to enroll. One of 
these patients could not be reached to schedule the ini-
tial intake and informed consent process, and six sched-
uled the intake and informed consent session but did 
not attend. No patients who were eligible declined the 
program.

The results described in this case series include the 
eight pregnant participants who received at least four 
sessions of NET. The median number of lifetime trau-
matic events was 6.5 (range 1–16), the most common 
were interpersonal traumas, including childhood physi-
cal or sexual abuse, sexual or physical assault, or assault 
with a weapon (see Table  2). Traumatic childbirth was 
also common, with four participants reporting a previous 

traumatic childbirth experience, miscarriage, fetal death/
stillbirth, and/or neonatal death.

In the following sections, findings from this case series 
are structured according to the primary outcomes of 
interest: (1) feasibility of engagement and retention, (2) 
treatment expectations and acceptability of NET, and (3) 
treatment outcomes for symptoms of PTSD and depres-
sion from T1 to T3. Additionally, we report gestational 
weeks for each participant as they progressed through 
the treatment in order to examine the timing in preg-
nancy of when each woman engaged in and the length 
of time it took to complete treatment relative to the pro-
posed 6-week treatment model.

Feasibility
The overall proportion of pregnant patients who met eli-
gibility criteria and initially agreed to participate that ulti-
mately engaged in treatment was N = 9 (56%). Pregnant 
patients who were eligible but not yet consented were 
contacted multiple times by phone, email, and/or text, 
based on their preference. However, because the remain-
ing seven participants could not be reached and did not 
follow up with study staff, we were unable to determine 
reasons for not engaging in treatment. In contrast, reten-
tion in treatment once engaged and completion of T3 
assessment measures was high. Eight (89%) of the nine 
participants who began NET treatment completed at 
least 4 of the 6 sessions, considered the minimum dose 
for PTSD reduction for NET. Most participants experi-
enced some alterations to the proposed 6-week treatment 
model in order for the treatment to flexibly meet partici-
pant needs and maintain engagement. All eight partici-
pants (100%) completed the T3 assessment measures.

Barriers to treatment
Time to complete the intervention Participants attended 
the initial intake session at any time between 18 and 
30  weeks gestation (median gestational week = 22.5). A 
detailed timeline depicting delivery of treatment by ges-
tational week is found in Table  3. The timeline reveals 
that, as a group, participants were generally well into 
their second trimesters when they began treatment. Also 
shown in Table 3, most participants experienced at least 
one gap of a week or more in between NET sessions, 
extending the overall duration of treatment beyond the 
proposed protocol of six weeks. The median number of 
weeks to complete four sessions was seven weeks (range 
5–10  weeks). One participant who began treatment at 
30 gestational weeks finished at 36 gestational weeks 
while another began treatment at 27 weeks and finished 
at 37 gestational weeks. This raised concerns for both 
therapists and the participants of how to maximize the 
likelihood of receiving at least the minimum number of 
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sessions for clinical benefit prior to delivery when treat-
ment engagement may become even more challenging 
and risk of postpartum distress may increase.

Regarding the structure of the NET treatment as out-
lined in Table 1, not all participants were able to complete 
the full initial intake session, consisting of the informed 
consent process, assessing the full lifetime trauma history 
and PTSD symptoms, psychoeducation about trauma 
and PTSD, and laying the lifeline, in one 2-h session. 
Table  3 also shows how these treatment components 
were divided across more than one session for two par-
ticipants. Only one participant was able to complete the 
entire treatment (six weekly sessions including the ini-
tial intake session) within the proposed six-week treat-
ment period. It is notable that this participant was not 
employed outside the home and had children enrolled in 
school fulltime.

Schedule conflicts Five of eight participants reported 
barriers due to schedule constraints, identifying factors 
such as employment, school, and prenatal appointments. 
One participant was two hours late to a session due to 
work delays and having to utilize public transportation 
during rush-hour traffic. Two participants reported lack 
of childcare was a barrier to attending planned sessions. 
In one case, the participant arrived at two sessions with 
two children (ages 1 and 5  years) and, with permission, 
a member of the study team supervised the children in 
another room during the exposure sessions. Flexibility 
on the part of study staff, therapists, and the study direc-
tor enabled sessions to be rescheduled or extended and 
to hold sessions during evening hours as necessary, such 
as for one participant who lived 45 min from the clinic, 
worked full time during the day, and could not take time 
from work. In total, three participants’ sessions had to 
be rescheduled up to three times in order to be able to 

complete the treatment. One of these participants ulti-
mately decided, in consultation with the study therapist, 
to shorten the treatment and begin telehealth sessions 
earlier than planned in order to enable her to complete 
an additional session rather than withdraw from treat-
ment altogether.

Variability of treatment across participants The num-
ber of potential exposure sessions varied across partici-
pants due to the varying nature and extent of individual 
trauma histories. Moreover, despite all four therapists 
having received the same training and supervision from 
the same NET trainer, variations across therapy styles and 
approach occurred, which is not uncommon, even with 
manualized treatments. The median number of expo-
sures was 5.5 (range = 3–6). Most participants completed 
a combination of stone and flower exposures. Given the 
brevity of treatment and the importance of processing 
traumas in order to reduce PTSD symptoms, priority 
was given to the traumatic events or stones, rather than 
flowers. The median number of stone exposures com-
pleted was 4.5 (range = 3–5). This meant that sometimes 
multiple exposures of different events were conducted in 
a single session with events processed in chronological 
order. Decisions regarding how many stone (or flower) to 
conduct and which events specifically was made between 
each therapist and participant, prioritizing focus on 
traumatic events underlying current PTSD symptoms 
(i.e., index trauma). Each exposure represented a unique 
event for all participants, meaning that exposures were 
not repeated for the same event. In cases of early child-
hood abuse/maltreatment, at least one childhood event 
was selected prior to processing more recent events. 
Three participants completed only stone exposures and 
no flowers. We noted that all three of these participants 
worked with the same study therapist.

Table 3 Delivery of NET Treatment to Participants by Gestational Week

Note. I = Initial intake session (informed consent, assess trauma history and symptoms, psychoeducation of trauma and PTSD, laying the lifeline); E = Exposure session; 
S = Stop procedure due to safety, complication, or adverse event; F = Final session; Where more than one label appears in a given week indicates multiple sessions in 
one week or cases in which an exposure was conducted in the final session; Solid vertical black line indicates start of telehealth sessions.
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Despite the high level of engagement of participants 
in completing the stone exposures, avoidance of trauma 
memories and discussing details of traumatic events is 
common. In our series of cases, avoidance manifested 
clinically in different ways, both explicitly and implicitly. 
One participant (ID 012) verbalized a strong desire not 
to discuss an event of childhood sexual abuse due to con-
cern that her fetus would be negatively affected, whereas 
she did not express this fear about discussing previous 
neonatal death of twins born at 27 gestational weeks and 
another experience of intrauterine fetal death/stillbirth. 
The losses were of more proximal concern in the con-
text of her current high-risk pregnancy and these were 
the events she identified as index traumas when report-
ing PTSD symptoms. In contrast, another participant 
(ID013) with 16 traumatic events described explicit inter-
est in processing experiences of sexual abuse and assault. 
Nevertheless, she did evince avoidance while describing 
the details of the “hotspot” of sexual assault experiences, 
which manifested as rushing through the narration of 
the worst moments of the event (a common behavioral 
avoidance response), to which the therapist responded 
by asking her to repeat those parts of the event. Another 
example is how a participant (ID011), in contrast to the 
index trauma of a recent miscarriage, labeled earlier 
events as “small stones” as not worthy of examination, 
suggesting a reluctance to engage emotionally with ear-
lier traumatic events. In this case the therapist encour-
aged conducting exposures of the “small” stones, and the 
two worst events were processed before the miscarriage.

Topics related to ongoing and current stressors 
emerged in the course of treatment that affected par-
ticipants’ emotional engagement in the stone exposures. 
For example, two participants (ID002 and ID012) pre-
sented to sessions with significant ongoing stress related 
to employment, finances, and interpersonal disputes 
and appeared to struggle to focus on the content of the 
stone exposure. These concerns may or may not have 
been related to underlying avoidance. In all of these situ-
ations described, therapists emphasized the importance 
of overcoming avoidance as critical to overcoming PTSD, 
providing structure in eliciting the trauma narratives 
while validating present-focused concerns. Additionally, 
because the current study was conducted within a multi-
disciplinary setting in which psychosocial supports and 
interventions were readily accessible, therapists facili-
tated referrals to these programs based on participant 
interest and expressed need.

Conducting the telehealth sessions Once participants 
had completed the initial four NET sessions in person 
in the psychotherapy clinic, the final two sessions were 
offered via secure telehealth platform using a smart-
phone app. Participants and therapists arranged an 

“appointment time” and they both logged on to the Vidyo 
platform’s virtual “therapy room” at the appointed time 
for their session. All participants were informed that a 
free device and data plan could be provided to them at 
no cost, however, none of the eight needed this service 
to participate. No difficulties were encountered with par-
ticipants downloading the application and accessing the 
virtual therapy room. Some participants expressed con-
cerns with connectivity such as losing the connection 
during session or poor quality of the connection, but ses-
sions were ultimately completed. Only one participant 
and therapist during one session switched to a telephone 
to complete the exposure.

Multiple participants verbalized that accessing tel-
ehealth sessions from a location of their choice was a 
positive attribute of the treatment, enhancing their desire 
to participate in the study. Two participants (ID002 and 
ID011) indicated that while scheduling ease and reduced 
travel time made telehealth sessions favorable, beginning 
treatment in person helped them to develop a sense of 
trust in the therapist and confidence in NET. Participant 
concerns about privacy were carefully considered in each 
case, allowing for personalized and informed decisions 
about whether and how to use the telehealth. One partic-
ipant, for example, expressed reticence about conducting 
an exposure session in the home shared with someone 
involved in the traumatic event. The therapist confirmed 
that there was no prior history of intimate partner vio-
lence in the relationship and that the participant’s safety 
was not at risk. Nevertheless, the participant chose to 
come to clinic for the exposure session, rather than use 
telehealth.

Another participant did not have access to childcare 
for her two year-old, and the exposure session was con-
ducted with the child present, sitting on the partici-
pant’s lap and occasionally interacting with the clinician. 
As needed, the participant paused the session to care 
for the child but was able to engage with the exposure 
despite these mild distractions. Participants were gen-
erally engaged in the exposure sessions conducted via 
telehealth, and therapists did not report a significant dif-
ference from attending to the distractions that material-
ize in clinic settings (e.g., phones ringing, preoccupation 
with other tasks).

Assessing safety Participants were assessed for suicide 
risk, including ideations, means, intent, protective fac-
tors, and plans or thoughts of self-harm, at each session. 
The initial intake session included a full psychosocial 
history and assessment of current social relationships, 
allowing therapists to attend to risks of interpersonal vio-
lence that might arise at any point during treatment. As 
a group, participants represented a low to moderate risk 
group in terms of suicide risk. One participant (ID012) 
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reported a history of multiple previous suicide attempts 
and expressed increasing feelings of hopelessness, help-
lessness, and severe coping impairment around the 
fourth session of NET. This seemed to be associated with 
extreme anxiety about the health of the current preg-
nancy (this participant had experienced multiple prior 
pregnancy losses). The therapist conducted a full safety 
and risk assessment, which led to temporary interruption 
of NET, consultation with the hospital’s psychiatric care 
team, and consideration of inpatient hospitalization. The 
participant was not acutely suicidal, and ultimately the 
distress improved with the support of the study thera-
pist and the participants’ concurrent, long-term coun-
selor. Once able to resume NET, this participant went 
on to complete two additional stone (trauma) exposures 
and one flower (positive event) exposure. In this case, the 
flower represented an experience of a live birth after she’d 
experienced multiple perinatal losses, which was par-
ticularly meaningful and empowering as she looked for-
ward with a combination of hope and fear to the birth of 
another live, healthy infant. Another participant (ID002) 
reported an exacerbation of distress around the fourth 
NET session, related to an interpersonal conflict with her 
current partner. The participant’s obstetrician prescribed 
anti-depressant medication, and the participant reported 
improvement at the final session five weeks later.

Acceptability
Pre‑treatment expectations
As an assessment of confidence in treatment, we exam-
ined the number of participants who reported a 50% or 
higher chance of success in trauma recovery and treat-
ment success. Most participants (7 out of 8) believed in 
their ability to heal from trauma and recover from PTSD 
(6 out of 8 participants). However, less than half felt con-
fident that they would be successful in PTSD treatment 
(4 out of 8 participants endorsing the 50% threshold). 
Participants entering the treatment appeared to believe 
in their ability to heal from trauma and PTSD but had 
less confidence in PTSD treatment itself. The most com-
mon reason participants gave for beginning NET was to 
improve mental and physical health while pregnant. Par-
ticipants noted minimal concerns about participating in 
NET (see Table 4 for all qualitative responses).

Treatment evaluation
On the post-treatment NET acceptability measure, seven 
out of the eight participants reported highest degree of 
acceptability. Every participant reported that they felt 
safe discussing traumatic events. Seven out of eight par-
ticipants endorsed the belief that NET could provide 
relief for depressed mood, telling their story helped them 
to work through negative emotions, time needed for NET 

sessions is tolerable, and that they were helped by their 
NET counselor. The lowest scoring item on the accept-
ability measure was “Six weeks of NET services is enough”, 
indicating that some participants are interested in further 
psychotherapy.

Participants also completed a 5-item study-specific 
measure of perceived treatment benefit. On average, 
participants endorsed ‘Quite a bit’ to ‘Extremely’ for all 
questions concerning benefit, continuing use of skills, 
and behavior change. Participant responses to the free-
response questions about what they liked/disliked are 
provided in Table 4.

Treatment outcomes
Participants showed clinically meaningful improve-
ments in PTSD and depressive symptom scores from T1 
to T3. Between the eligibility interview and TI, three of 
the eight participants exhibited reduced PTSD symptom 
severity to subthreshold scores (< 33 on the PCL-5) and 
continued to show improved symptoms over the course 
of treatment. The remaining five participants demon-
strated at least a 10-point reduction in severity of symp-
toms from T1 to T3. In total, seven of eight participants 
(88%) reported a minimum 10-point reduction on the 
PCL-5 from T1 to T3. All eight participants (100%) had a 
minimum 4-point reduction on the EPDS from T1 to T3.

Discussion
The results described in this report demonstrate promis-
ing findings for the first exploration into exposure ther-
apy treatment of PTSD during pregnancy. Results suggest 
the majority of NET participants completed an adequate 
number of treatment sessions despite significant barriers, 
expected they would be able to recover from past trau-
mas, were satisfied with the treatment, and found NET 
to be acceptable and relevant to their emotional needs 
for post-trauma recovery. Qualitatively, the participants 
described treatment as helpful, some stating they wished 
for more. Further, participants exhibited clinically sig-
nificant reductions in posttraumatic stress and depressive 
symptoms.

Evaluation of NET feasibility, acceptability, and treatment 
outcomes
Our findings suggest it is feasible to provide brief evi-
dence-based PTSD treatment during pregnancy, albeit 
with some challenges to treatment engagement. Find-
ings are encouraging given the clinical need: Approxi-
mately 25% of pregnant patients presenting to the 
obstetrics and gynecology clinics at our academic medi-
cal center screened positive for PTSD and almost none 
receive treatment for their distress. The positive screen 
rate reflects the significant trauma load of pregnant 
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individuals in our clinics as well as their significant social 
disadvantage, underscoring the importance of addressing 
the large gaps in mental health treatment for PTSD in the 
perinatal period.

Treatment retention for the eight participants in this 
case series was also highly encouraging, although the 
majority of pregnant participants identified with trauma-
related distress were either not reachable to complete 
the eligibility interview or chose not to engage in treat-
ment. The experiences of the individuals described in this 
case series is therefore not representative of the perina-
tal population as a whole. More research is needed to 
investigate reasons that govern whether an individual 
chooses to pursue treatment or not as well as to investi-
gate strategies to reduce stigma and overcome avoidance 
of addressing past traumas. Nevertheless, for the nine 
participants who initiated treatment, all but one was able 
to complete at least 4 sessions of NET in under 10 weeks. 
Further, seven of the eight participants completed the full 
6 sessions of NET. The one participant who dropped out 
reported that she did not have the time to complete study 
activities due to other life demands and priorities. This 
preliminary data is highly encouraging for exploration of 
offering NET as a frontline treatment for trauma-exposed 
pregnant individuals with PTSD.

Results of this case series also highlights the need to be 
mindful of strategies to enhance engagement and reten-
tion in treatment to reduce barriers once treatment is 
initiated. Whether these barriers can be attributed to 
trauma avoidance, pregnancy-specific challenges (i.e., 
physiological symptoms of pregnancy, prenatal appoint-
ment burden), or lack of resources (e.g., transportation, 
flexible work schedule, childcare) was not specifically 
addressed in this study. However, the experience of offer-
ing and conducting NET treatment with this small group 
shed light on questions that could be systematically inves-
tigated. For example, it is important to consider strategies 
that focus on balancing demands of multiple roles and 
responsibilities (e.g., caring for older children, work) with 
minimal social support and significant financial stress. 
Persistence on the part of the participant combined 
with flexibility of treatment providers was necessary for 
all participants to complete treatment, although almost 
every participant cancelled or rescheduled a session at 
least once. The study found that week-to-week schedule 
changes were the norm, not the exception, especially for 
individuals with high stress (e.g., inflexible employer) and 
multiple demands on their time (e.g., caring for other 
children). Thus, additional supports may be necessary to 
enable individuals to prioritize treatment without sacri-
ficing other responsibilities.

In an effort to mitigate some of the challenges 
described, the current study explored use of telehealth for 

location convenience and travel reduction. This approach 
worked generally well in this small group. We had antici-
pated lack of access to a smartphone device or data plan 
to allow telehealth sessions but this was not the case for 
these eight participants. More pressing was the con-
cern for lack of privacy and space to ensure participants 
would be able to delve into the details of deeply personal 
and sensitive experiences without third party interrup-
tion or observation. As challenging as it may be to keep 
regular, scheduled appointments, physically go to a clinic, 
and make arrangements for childcare, some participants 
expressed that the coming to clinic afforded them a sense 
of safety, security, and privacy not available elsewhere. 
For others, being at home did not solve the need to find 
childcare if there were other young children in the home 
requiring supervision.

Notwithstanding the challenges, this group of eight 
participants was highly satisfied with NET. Additionally, 
self-reported PTSD and depression symptoms improved 
as treatment progressed following a similar pattern to 
other evidence-based PTSD treatments such as Cogni-
tive Processing Therapy (CPT) [63] and Prolonged Expo-
sure (PE) [14]. An important advantage of NET, however, 
is the association with symptom-reduction in a shorter 
timeframe and with lower dropout rates, on average, 
compared to other exposure-based treatments [32]. NET 
may be a preferable option for groups that struggle with 
completion of therapeutic work outside of the clinical 
sessions or those interested in shorter-term treatment 
[32]. Efficacy, effectiveness, and implementation of multi-
ple PTSD treatments will need to be examined in perina-
tal samples in order to explore some of these questions.

Limitations
This study had several limitations. Only a very small 
group received treatment, limiting what can be extrapo-
lated on a larger scale. Almost half of eligible participants 
signaled interest but did not attend the initial intake 
session, highlighting a need to know what factors influ-
ence whether a pregnant individual with active trauma 
symptoms ultimately engages in treatment, and indeed, 
whether similar factors influence degree of avoidance 
during treatment in those who do engage. However, 
because inclusion criteria were wide, the sample was 
diverse in terms of age, parity, racial/ethnic background, 
trauma type and severity. The design did not include a 
control group preventing comparisons to pregnant indi-
viduals with PTSD who did not receive treatment. The 
current study also examined a limited model of treatment 
– only six sessions – in order to maximize likelihood 
that active treatment could be completed within a short 
timeframe before childbirth. Therefore, we do not know 
the outcomes of a treatment model where the number of 
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sessions is flexible or additional supports are added fol-
lowing the exposure therapy to maintain treatment gains 
(although referrals to additional psychotherapy/coun-
seling were provided).

Given that NET was the only treatment offered to 
participants and the data are based on only a small case 
series, results should be interpreted with caution as to 
the generalizability of findings to other pregnant popu-
lations and other treatment settings. Future research 
will be important to examine a range of treatment mod-
els and approaches and to understand factors that shape 
whether a particular model is a good fit for a particular 
group. Next, the treatment team included four differ-
ent therapists so there could be differences in treatment 
outcomes across therapists not captured in the current 
study. However, all therapists have prior training and 
experience with perinatal individuals with trauma his-
tories and all therapists participated in the same onsite 
NET training and received individual and group super-
vision from the same trainer to ensure adherence to the 
NET model. Finally, we have not conducted long-term 
follow-up after 1-month postpartum so it is unknown 
whether symptoms remained improved, worsened, or 
stayed the same after treatment. All participants were 
provided with coordinated referrals to our mental health 
services throughout the course of the study to ensure 
access to ongoing treatment where needed or desired.

Conclusion
This feasibility study and case series analysis provided 
preliminary support for the usefulness of NET for 
pregnant individuals with PTSD and provided valu-
able insights into aspects of the treatment approach 
that require further investigation, development, and 
evaluation, particularly compared with other treatment 
modalities. In the case series, participants demonstrated 
improvements in PTSD symptoms from pre- to post-
treatment and did not report any adverse events. Results 
support the viability of exposure therapy using NET to 
treat PTSD during pregnancy, with consideration for the 
fact that results of this case series are based on only a 
small group of participants. Future research should con-
tinue to explore the use of NET in perinatal populations, 
as well as to examine how reduction of PTSD symp-
toms prenatally may ultimately improve perinatal health 
outcomes.
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